Role of depolarization and calcium in contractions of canine trachealis from endogenous or exogenous acetylcholine.
The relationships of the electrical to the mechanical responses of the canine trachealis muscle during stimulation of its cholinergic nerves or exposure to exogenous acetylcholine were recorded in the single or the double sucrose gap. At 27 degrees C, the responses to a train of stimuli consisted of a transient depolarization excitatory junction potential of 10-30 mV followed by fading oscillations and contractions. When stimulus parameters were varied in the single sucrose gap, contractions were more closely associated with the occurrence of and varied in duration with the oscillations rather than with the amplitude of the EJP. Acetylcholine superfused at a concentration of 10(-6) M for 30 s caused a prolonged depolarization of 10-20 mV, but a much larger contraction than could be elicited by nerve stimulation. None of the responses to acetylcholine was significantly affected by the Ca channel antagonists, nifedipine, nitrendipine, or verapamil in Ca channel blocking concentrations. When tissues were exposed to a Ca-free medium, the excitatory junction potentials and oscillations rapidly disappeared, but the electrical and mechanical responses to acetylcholine persisted and only gradually disappeared with repetitive exposures. Furthermore, in a medium with normal Ca2+ in the double sucrose gap, depolarization by 10-15 mV with an applied current caused no contraction, and repolarization to the normal membrane potential during acetylcholine-induced contraction caused no relaxation. Tetraethylammonium ion (20 mM) depolarized the membrane, increased membrane resistance, and enhanced the secondary oscillations and contractions after field stimulation. No other K(+)-channel blocker tested (Ba2+, apamin, 4-aminopyridine, glibenclamide, charybdotoxin) had the effect of prolonging secondary oscillations.(ABSTRACT TRUNCATED AT 250 WORDS)